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Abstract 
Objective: To measure the influence of oral health literacy (OHL) level in the improvement of knowledge 
about traumatic dental injuries (TDI) after an educational intervention. Material and Methods: A total of 
257 parents of children aged 0–12 years had their OHL level evaluated (BREALD-30). A leaflet with 
information about how to respond to TDI Emergency was developed and delivered to the parents. A 
questionnaire about attitudes towards TDI was administered before (TDIQ1) and after (TDIQ2) parents 
read the educational leaflet. The hypotheses were evaluated by non-parametric tests, correlation analysis 
and logistic regression. Results: The mean OHL score was 21.6. The means of correct answers in TDIQ1 
were 5.5 and 5.9 (p = 0.066) and in TDIQ2 were 6.6 and 7.7 (p=0.003) between the groups with inadequate 
and marginal/adequate OHL, respectively. In the logistic regression, the total score of BREALD-30 and the 
maximum number of correct answers in TDIQ2 maintained statistical association when adjusted for 
schooling, gender, age of the parents, family income and the number of correct answers in the first 
application of the questionnaire. Conclusion: The level of OHL influenced the improvement of parents’ 
knowledge about emergency care in cases of TDI in children from an educational intervention using a 
leaflet, and this intervention was more effective for parents with adequate OHL. 
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Introduction 
Health literacy has been described by the World Health Organization as “social and cognitive skills that 
determine the motivation and ability of individuals to access, understand and use information to promote and maintain 
good health” [1]. The consequences of difficulty in accessing, understanding and applying information provided 
by health professionals have been studied worldwide [1-3], and correlate with worse health conditions and 
poor access to health services [4]. In the dental context, oral health literacy can be defined as the individual's 
ability to communicate with dental service providers, understand the causes of poor oral health, follow 
medication prescriptions, understand self-care and adopt associated practices, find their way to a dental clinic 
for treatment, as well as registering for dental care [5]. 
Low caregiver education is associated with worse health conditions and is a risk factor for dental 
caries in children [6-9]. Similarly, inadequate oral health literacy (OHL) is related to worse oral health 
conditions in adults and adolescents, less retention of health information, and, in parents and caregivers, is a 
risk factor for increased caries in their children [10-19]. 
Understanding information is important in the dynamic teaching-learning process and, therefore, of 
great importance in preventive and curative health actions. In cases of traumatic dental injuries (TDI), quick 
and well-executed actions, provided by prior guidance from a health professional, are fundamental to 
determining a good prognosis for the affected tooth and reducing treatment costs [20]. 
It is estimated that more than a billion living individuals have already had some type of TDI, with the 
worldwide prevalence in permanent dentition being around 15% and in primary dentition 23% [21]. TDI is 
still associated with a high impact on oral health-related quality of life [22]. 
Most occurrences of TDI happen in a school environment or at home [23-25], with the first care 
being offered by an adult companion. However, the knowledge of parents and educators about emergency care 
for TDI is still limited [25-28]. 
Among educational measures to promote health, written materials are of great value and are 
frequently used in preventive campaigns, favoring an increase in the autonomy and skills of individuals, 
including in situations relevant to TDI [29-32]. 
This study aimed to measure oral health literacy's influence in improving the knowledge of parents or 
caregivers about emergency care for traumatic dental injuries through educational intervention using a leaflet. 
 
Material and Methods 
Study Design 
An intervention study was developed to assess the influence of the level of literacy in the oral health of 
parents or caregivers in improving their knowledge of emergency care in cases of traumatic dental injuries in 
children. The administration of the TDI questionnaire, the reading of the educational leaflet and the 
assessment of OHL level through the BREALD-30 all took place in the single session. The data collection 
team comprised an examiner and three assistants who received training in administering the questionnaire, 
delivery of the leaflet and clarification of respondents’ concerns.  
 
Study Population 
The study sample comprised 257 parents/caregivers of children aged from 0 to 12 years undergoing 
medical care at two Health Units (HU) in the Guaraituba region of Colombo, Brazil, between June and 
September 2012. 
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The Colombo city has an estimated population of 243,000 inhabitants and has 28 Health Units, 25 of 
which are categorized as serving the Family Health Strategy (FHS). The location of the HUs selected for the 
study was determined by the Health Department. The selected HUs are in areas of higher population density, 
and selected with consideration for the structure and flow of patients in these units. 
The criteria for participation in the research were: literacy, did not present cognitive impairment, no 
reported or perceived vision/hearing problems, and without obvious signs of alcohol or drug intoxication at 
the time of interview. 
 
Intervention 
The educational leaflet was based on material from the dental trauma education and prevention 
campaign of the Brazilian Society of Dental Traumatology [33]. It addressed the actions to be taken in the 
emergency room in situations of avulsion, intrusion, extrusion (front of the leaflet) and fracture (back of the 
leaflet) in the primary and permanent dentition. The A4 size leaflet had colorful illustrations of the situations 
and simple and direct language. 
 
Oral Health Literacy Assessment - BREALD-30 
Participants’ oral health literacy measured using the Brazilian version of the BREALD-30 instrument 
[34]. The interviewer was pre-trained in BREALD-30 administration, following the method proposed 
previously [35]. 
The BREALD-30 instrument classifies adults’ oral health literacy level through word recognition. It 
contains 30 words related to dentistry, and associated with treatment and prevention of oral conditions, 
etiology and anatomy. The words must be read aloud by the participant. For each word pronounced correctly, 
the interviewer assigns 1 (one) point, while a score of 0 (zero) is assigned for words pronounced incorrectly. 
The final score, obtained by summing the scores assigned to each word, ranges from 0 (lowest literacy level) to 
30 (highest literacy level). 
 
Traumatic Dental Injuries Questionnaire (TDIQ) 
To assess the level of knowledge about traumatic dental injuries, the caregivers answered a 
questionnaire about actions to be taken in the emergency room of children in case of TDI, including avulsion, 
extrusion, intrusion and dental fracture. The questionnaire (TDIQ) contained 10 multiple-choice questions, 
each with 4 or 5 answer options. Respondents also could describe another action, if they did not consider any of 
the offered solutions to be correct. Five questions addressed situations trauma to permanent dentition, and five 
questions addressed trauma to deciduous dentition. 
The questionnaire administration lasted approximately 15 minutes and took place in a private room 
while the participants waited for their child’s medical care in HU rooms. There were two moments when the 
TDIQ was applied: before reading the educational leaflet (TDIQ1) and after reading it (TDIQ2). 
Based on the guidelines of the Brazilian Society of Dental Traumatology [33], the responses to 
TDIQ1 and TDIQ2 were scored; each answer received a 0 when incorrect and 1 when correct. The total 
possible score hence ranged from 0 to 10, with lower scores corresponding to a lower level of knowledge. Each 
participant’s pre- and post-test scores were compared to measure acquisition of new information from the 
educational leaflet. 
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Statistical Analysis 
For bivariate analyses, the participants’ OHL level was classified as inadequate (BREALD-30 score ≤ 
16) or as marginal or adequate (BREADLD-30 score ≥ 17), using the lowest quintile as the cutoff point [15]. 
As the TDIQ scores did not show a normal distribution, Mann-Whitney non-parametric tests were used to 
compare various sociodemographic groups, and the Wilcoxon non-parametric test was used to compare TDIQ 
pre- and post-test scores. The Mann-Whitney test was also used to compare the BREALD-30 scores associated 
with responses to each item in the TDIQ pre- and post-tests. The association between the OHL level and 
perfect performance in the TDIQ post-test (all 10 questions correct vs. fewer than 10 questions correct), was 
investigated using multiple binary logistic regression, with a model adjusted for sociodemographic variables 
and the pre-test score. A significance level of 5% was adopted for all analyses. Data were analyzed using SSPS, 
version 20.0 (IBM Corp., Armonk, NY, USA). 
 
Ethical Considerations 
The study was conducted under approval by the Research Ethics Committee of the Health Sciences 
Sector at Federal University of Paraná (SD Registry: 1247.172.11.10, CAAE: 0171.0.091.000-11). 
 
Results 
The average age of participants was 33.8 years (± 11.7) and ranged from 15 to 75 years. Their 
children’s ages ranged from 1 month to 12 years, with an average age of 6 years (± 3.7). Of the total sample, 
91.1% of participants were female; 74.3% of them were mothers of children in medical care at the Health Unit. 
Participants’ gross monthly family incomes at the time of the interview ranged from no income at all up to an 
income of R$10,000 monthly, with an average of R$1,850, approximately 2.96 times the minimum wage for the 
current year (SD 1260). 
Literacy scores, as measured by the BREALD-30 instrument, averaged 21.6, with a median score of 
23, and ranging from 3 to 30. 
No association was found between TDIQ1 score and the other variables such as gross monthly family 
income, age, education and civil status of the person in charge, degree of kinship or occupation in the area of 
health (Table 1). On the other hand, there was an association found between the TDIQ2 post-test score and 
years of education received (Mann-Whitney test; p<0.001). 
 
Table 1. TDI questionnaire scores before and after exposure to the educational leaflet, analysed by 
socioeconomic variables. 
  TDIQ1 Pre-Test TDIQ2 Post-Test 
Variables N Median Range p-value* Median Range p-value* 
Kinship        
Mother 191 6.0 1–8 0.307 8.0 2–10 0.837 
Others 66 6.0 3–10 
 
7.7 5–10 
 
Gender        
Female 234 6.0 1–8 0.100 8.0 5–10 0.382 
Male 23 5.0 3–10 
 
8.0 2–10 
 
Marital Status        
Married/Stable Relationship 204 6.0 1–10 0.732 8.0 2–10 0.789 
Others 53 6.0 3–8 
 
8.0 5–10 
 
Education        
> 8 Years 144 6.0 1–10 0.051 8.0 2–10 <0.001 
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≤ 8 Years 113 5.5 3–8 
 
7.0 3–10 
 
Health Occupation        
Yes 13 5.0 1–8 0.302 8.0 5–9 0.553 
No 244 6.0 3–10 
 
8.0 2–10 
 
TDIQ1 = Pre-test (1st administration) of the questionnaire on emergency care in case of traumatic dental injuries, before exposure to the 
educational leaflet; TDIQ2 = Post-test (2nd administration) of the questionnaire on emergency care in case of traumatic dental injuries 
after exposure to the educational leaflet; *Mann-Whitney test. 
 
The mean TDIQ1 pre-test score was 5.87 and, after reading the leaflet, the mean TDIQ2 post-test 
score was significantly higher at 7.51 (Wilcoxon test; p<0.001). 
Table 2 describes the TDIQ1 and TDIQ2 scores, according to the level of OHL. A significant 
difference was found between the pre- and post-tests (p<0.001) and, within the post-test results, a significant 
difference between parents/caregivers at different OHL levels (p=0.003); parents/caregivers with 
marginal/adequate OHL obtained, on average, a higher score after reading the educational leaflet. 
 
Table 2. TDIQ scores, analyzed by OHL level. 
 Score (Number of Correct Answers) 
 
OHL Group TDIQ1 TDIQ2 p-value# 
 
Average Median Range Average Median Range 
 
Inadequate OHL (n = 43) 5.49 5 3–8 6.65 7 2–10 <0.001 
Marginal/Adequate OHL (n = 214) 5.95 6.0 1–10 7.68 8 4–10 <0.001 
p-value* 0.066 0.003  
TDIQ1 = Pre-test (1st administration) of the questionnaire on emergency care in case of traumatic dental injuries, before exposure to the 
educational leaflet; TDIQ2 = Post-test (2nd administration) of the questionnaire on emergency care in case of traumatic dental injuries, 
after exposure to the educational leaflet; *Mann-Whitney test; #Wilcoxon test. 
 
Table 3 describes the BREALD-30 scores of parents/caregivers according to their performance 
(error/success) on each item of the TDIQ test, before and after exposure to the educational leaflet. In the 
TDIQ1 pre-test, questions 5 and 10 showed a significant difference in BREALD-30 scores. In TDIQ2 post-
test, there were significant differences between the BREALD-30 scores for questions 4, 5, 6, 7, 9 and 10 (Table 
3). According to the performance in the responses to the questionnaire, the difference in OHL level is more 
evident after exposure to the educational leaflet. 
 
Table 3. Total score of BREALD–30 according to the answer to each item of the questionnaire, before 
and after exposure to the educational leaflet. 
  BREALD-30 Score 
Questionnaire Items Answer TDIQ1 pre-test TDIQ2 post-test 
  Median Range p-value Median Range p-value 
1) What do you think should be done if your 
child is hit and the deciduous tooth loosens 
from its place? 
Right 23 3–30 0.212 23 3–30 0.473 
Wrong 23 7–29  21 8–30  
2) How long after your child is hit and the 
deciduous tooth loosens, should you see a 
dentist? 
Right 23 5–30 0.933 23 5–30 0.128 
Wrong 22 3–30  20 3–30  
3) What do you think should be done if your 
child is hit and the deciduous tooth moves 
into the gum? 
Right 23 3–30 0.078 23 3–30 0.886 
Wrong 20 7–30  23 7–30  
4) What do you think should be done if your 
child is hit and the deciduous tooth moves 
out of the gum, but without loosening?? 
Right 24 7–30 0.535 24 7–30 0.003 
Wrong 23 3–30  21 3–30  
5) What do you think should be done if your Right 23 3–30 0.035 23 5–30 0.002 
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child is hit and the deciduous tooth breaks a 
piece? 
Wrong 22 5–30  20 3–29  
6) What do you think should be done if your 
child is hit and the permanent tooth loosens 
from its place? 
Right 23 7–30 0.531 23 5–30 <0.001 
Wrong 23 3–30  19 3–27  
7) How long after your child suffers a blow 
and the permanent tooth loosens, should you 
see a dentist? 
Right 23 5–30 0.077 23 5–30 0.002 
Wrong 21 3–29  19 3–23  
8) What do you think should be done if your 
child is hit and the permanent tooth moves 
into the gum? 
Right 23 3–30 0.055 23 3–30 0.876 
Wrong 20 7–30  23 7–30  
9) What do you think should be done if your 
child is hit and the permanent tooth moves 
out of the gum, but without loosening? 
Right 23,5 7–30 0.642 23,5 9–30 <0.001 
Wrong 23 3–30  20 3–30  
10) What do you think should be done if 
your child is hit and the permanent tooth 
breaks a piece? 
Right 23 8–30 0.002 23 5–30 <0.001 
Wrong 21 3–30  18 3–29  
TDIQ1 = Pre-test (1st administration) of the questionnaire on emergency care in case of traumatic dental injuries, before exposure to the 
educational leaflet; TDIQ2 = Post-test (2nd administration) of the questionnaire on emergency care in case of traumatic dental injuries, 
after exposure to the educational leaflet; *Mann-Whitney test. 
 
Table 4 shows the results of multiple binary logistic regression, in which the maximum number of 
correct answers in the TDIQ2 post-test and the total score of BREALD-30 maintained a statistical association 
when adjusted for education, gender, age of the person in charge, family income and the number of correct 
answers in the first application of the questionnaire. The sex and age of the caregiver also gave a significant 
association with the maximum number of correct answers in TDIQ2. 
 
Table 4. Multiple logistic regression for sociodemographic factors associated with the maximum 
number of correct answers in TDIQ2. 
Variables  p-value Multiple Model OR (95% CI) 
Caregiver Schooling > 8 Years 1 0.995 0.00 (0.00–0.00) 
 
< 8 Years  
  
Responsible Gender Male 1 < 0.001 0.03 (0.00–0.19) 
 
Female  
  
Responsible Age   0.002 0.86 (0.79–0.95) 
Family Income (Brazilian Reais)   0.518 1.00 (0.99–1.00) 
BREALD Total Score   <0.001 1.49 (1.19–1.86) 
TDIQ1 Score   0.042 1.63 (1.02–2.60) 
TDIQ1 = Pre-test (1st administration) of the questionnaire on emergency care in case of traumatic dental injuries, before exposure to the 
educational leaflet; TDIQ2 = Post-test (2nd administration) of the questionnaire on emergency care in case of traumatic dental injuries, 
after exposure to the educational leaflet; Adjustment measures: Hosmer & Lemeshow test: p = 0.733; -2 likelihood log = 82,013; Chi-
square statistics of the model (Omnibus Test): p < 0.001; Ranking chart: Cases concentrated in columns at the ends of the chart, with few 
cases wrongly classified.; Residue analysis: Model with no case with standardized residue value in excess of ± 3 and with only 2% of cases 
with standardized residue value in excess of ± 2.5. 100% of Cook's influence statistic values, leverage point and DFBeta < | 1 |. 
 
Discussion 
The average BREALD-30 score in this study was 21.6, similar to that found in other studies 
developed in the state of Paraná, of 21.9 [36] and 22.3 [17]. The first of these was also involving 
parents/caregivers of children, in this case, aged 4–5 years and enrolled in public schools in the city of Curitiba 
[36]. The second study examined a sample of 175 pregnant women and evaluated their acquisition and 
retention of information about nutrition and oral hygiene of children under 2 years old, with a follow-up of up 
to 4 weeks. Both studies found an association between inadequate OHL and unfavorable outcomes in 
completing questionnaires and acquiring/retaining information, respectively [17,36]. 
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The average BREALD-30 score was also similar to that of parents/caregivers in the North American 
population — 21.8 — with children 3 to 18 years old (average age 6.6 years), lower parental OHL level was 
associated with worse oral health outcomes [37]. 
In the present study, sociodemographic variables were not associated with the questionnaire scores 
before the educational intervention (TDIQ1). After the educational intervention, the number of correct 
answers in the questionnaire (TDIQ2) was significantly higher for caregivers with more than eight years of 
education. 
A very interesting finding was that there was an increase in the TDIQ2 score even for 
parents/caregivers with inadequate/marginal OHL, albeit smaller than in parents/caregivers with adequate 
OHL. 
The higher number of correct responses after reading the educational leaflet observed in general 
suggests that a leaflet is an effective tool for educational health promotion measures. The educational leaflet 
has the advantages of easy handling, low cost, possibility of being read at a time and place convenient for the 
reader, readable more than once allowing for gradual absorption of the content, are self-explanatory, and are 
easily distributed [29,31]. The disadvantages are reading problems, whether due to an inability of the reader 
or to inadequacy of the material [29,31]. 
In turn, better performance from the educational intervention of parents with adequate OHL 
compared to parents with inadequate/marginal OHL is consistent with the results of other studies [16,17,36-
42], which found an association of lower OHL levels with the highest rates of missing dental appointments, 
worse oral health conditions in adults, worse perceived oral health of their children, poor oral health outcomes 
in their children, negative health attitudes, less adherence to recommendations for healthy habits, greater 
difficulty filling out questionnaires. 
In the present study, the difference in the OHL levels according to the performance on the 
questionnaire was more evident after exposure to the educational leaflet: this difference was statistically 
significant for 2 items out of 10 in TDIQ1, and for 6 items out of 10 in TDIQ2. In two questions (5 and 10), 
which addressed less complex injuries such as enamel and/or dentin fracture, parents with better performance 
(correct) before (TDIQ1) and after reading the leaflet educational (TDIQ2) exhibited significantly higher 
BREALD-30 scores (higher OHL) than those with worse performance (incorrect). 
On the other hand, individuals with higher BREALD-30 scores may be more likely to respond to a call 
for action and make incorrect decisions in situations that do not require a specific action. As seen for questions 
3 and 8, when the BREALD-30 scores were compared between parents who got these questions right or 
wrong in the post-test TDIQ2, there was no significant difference between these scores. Perhaps this has 
happened because, unlike other questions in which the answer is to take some action in the face of trauma, in 
these two questions (cases of dental intrusion in deciduous and permanent dentition), the appropriate action is 
to wait rather than intervening immediately [33,42,43]. It is important to reinforce the guidelines regarding 
emergency care in cases of TDI, especially concerning dental intrusion in deciduous and permanent dentition, 
since even parents with higher OHL scores did not answer the associated questions correctly. 
In our study, the chance of correctly answering all questions about emergency care after an 
educational intervention increased with the increase in the level of OHL, even after adjusted in the multivariate 
analysis for sociodemographic differences, which might be confounding factors. It is worth mentioning that 
including the variable “TDIQ1 score” in the model allowed an adjustment also for other conditions capable of 
influencing the outcome and which were not directly assessed in the study. 
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Educational health promotion activities must be sensitive to each community’s capacity for 
understanding and existing levels of OHL. It is important to consider that the present study was carried out in 
the public health network of a specific region in Colombo, Brazil. It is plausible that, given wide variations in 
access to health services, educational level and social factors, other populations have different OHL 
characteristics and will hence need other educational approaches. Our results suggest that parents/caregivers 
with adequate OHL and who have undergone an educational intervention through leaflets may be better able 
to act in the emergency room in cases of traumatic dental injuries. However, more studies are still needed, with 
other types of educational interventions, in other populations and with more representative samples, especially 
on a theme as broad as traumatic dental injuries. It would also be interesting to develop longitudinal studies 
that assess the retention of knowledge over time, rather than only immediately after reading the educational 
leaflet. 
 
Conclusion 
Intervention through the reading of an educational leaflet led to a performance increase in a 
questionnaire assessing the knowledge of parents/caregivers about traumatic dental injuries. After the 
intervention, the questionnaire performance of parents/caregivers with an adequate level of oral health literacy 
was higher than that of parents/caregivers with inadequate oral health literacy. The chance of correctly 
answering the entire questionnaire after the educational intervention increased with the increase in the level of 
oral health literacy, regardless of other sociodemographic characteristics of the parents/caregivers. 
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